New insulin analogues and routes of delivery: pharmacodynamic and clinical considerations.
Analogues of human insulin have been developed to more closely replicate the physiology of meal-related and basal insulin secretion. Three rapid-acting analogues and two basal analogues are available for clinical use. Insulin aspart and insulin lispro have nearly identical pharmacokinetic and pharmacodynamic profiles and provide better postprandial glucose control and less hypoglycaemia (primarily nocturnal and severe hypoglycaemia in type 1 diabetes mellitus) than regular insulin. Insulin glulisine is a new rapid-acting analogue and has characteristics nearly identical to those of its predecessors. Insulin glargine was the first basal analogue approved for clinical use and has shown better fasting glucose control and less risk of hypoglycaemia than conventional human neutral protamine Hagedorn (NPH) insulin. More recent studies have indicated that insulin glargine may not be truly 'peakless' at higher doses and that the adjustment of dose timing and frequency may have favourable effects on the risk of hypoglycaemia and the duration of the effect. Insulin detemir is a new basal insulin analogue with superiority to NPH insulin similar to that demonstrated by insulin glargine, though its duration of action appears to be shorter. The intraindividual variability in the response to a given dose is lower for insulin detemir than for both NPH insulin and insulin glargine. The clinical significance of this finding is not clear, though it may contribute to the lower rate of hypoglycaemia seen with insulin detemir. A number of 'alternative routes' of insulin administration have been studied, the most promising of which has been the pulmonary route. The time-action profile of inhaled insulins is generally characterized by a rapid onset of action similar to those of rapid-acting analogues and a slightly protracted duration of action similar to that of regular insulin. Inhaled insulin is similar to regular insulin with respect to efficacy and safety, though small reversible changes in pulmonary function have been noted. For technical and practical reasons, other alternative routes have generally not met with clinical success.